The human EEG can be driven by rhythmic photic stimulation with a frequency of about 10 cps. This has been known for some time (WALTER 1953) . On the other hand, the relation between the visually evoked potential and the driving of the EEG has remained obscure because of the difficulty of obtaining the evoked potential from the human scalp . With the development of the averaging technique the recording and analysis of the visually evoked potential has become possible (CoBB and DAWSON 1960) . A rhythmic after discharge has already been described in man (BARLOW and BRAZIER 1957 , CIGANEK 1961 , HRBEK and MARES 1964 and the relation between the early component of the evoked response and the alpha waves of the EEG has been investigated (Kooi and BAGCHI 1964) . In a previous paper from our laboratory we found that the rhythmic after-discharge showed summation and that there was a tendency for these alpha-like waves resulting from photic stimulation to be synchronized by double stimuli with intervals of about 100 msec (KITA-SATO and HATSUDA 1966) . The purpose of this present experiment is to investigate the relation between the photic driving of the EEG and these alpha-like waves in the evoked potential.
With multiple stimulation I could find the clear relation between the photic driving and these alpha-like waves .
METHOD
This experiment was performed on 25 students of our school . The methods for evoking and recording the EEG have been described elsewhere (KITASATO & HATSUDA 1966) . A train of trigger pulses to time the photic stimuli was generated by means of two stimulators (MSE-3, Nihon Kohden).
The arrangement for generating a train of photic stimuli is shown in FIG. 1. From one stimulator (A) a direct current of long duration was led to the modulating input of another stimulator (B) which generated the trigger pulses as long as the direct current pulses supplied from stimulator (A). The frequency of the photic stimulation was regulated by setting the oscillator in stimulator B properly. Frequencies of 2-20 cps were used in this experiment. The number of pulses in the train was determined by adjusting the duration of the modulating direct current supplied from stimulator A. Each trace of the EEG corresponding to a train of stimuli was averaged 55 times with respect to the first stimulus by means of a computer of average transient (CAT 400B Mnocemotron).
A train of photic stimuli was generated every 3 sec. Every trace is 1 sec in duration. Negativity at the active electrode on the occiput of the subject resulted in upward deflection on all graphs. RESULTS 1. Averaged waves evoked by continuous rhythmic photic stimulation.
Usually, photic driving of the EEG can be observed when a subject is exposed to rhythmic flash stimuli with a frequency of about 10 cps. It is impossible to induce the driving of the EEG by stimulation at other frequencies higher or lower than this value.
In order to examine the relation between the driven waves by continuous rhythmic stimulation and the alpha-like response to single photic stimulation, responses to rhythmic stimulation were extracted from the raw EEG using the averaging computer. The raw EEG during rhythmic photic stimulation was summed by the computer with the exception of the first ten responses of the series, to avoid contamination by the initial transients.
Averaged Nevertheless, good photic driving was obtained. In order to determine which components in the response contribute to the photic driving more precisely, the initial transient change in the response to the train of rhythmic photic stimulation was also examined. Subjects were exposed to a train of rhythmic stimulation consisting of several stimuli. Every trace of the EEG response to the train was averaged with respect to the trigger pulse for the first stimulus in the train.
These examples are shown in FIG. 3 . Column A shows the initial transient change in the averaged response to the stimulus train consisting of a few stimuli, while column B shows the averaged waves of the EEG responses to continuous rhythmic stimulation at the same frequency.
The shape of the averaged waves evoked by the continuous rhythmic stimulation at a frequency of 2.9 cps is similar to the response to a single stimulus except the initial negative wave just following each stimulus.
In this case it is easy to understand the difference between the responses to single stimulation and to continuous rhythmic stimulation, since the phase where the stimulus is giiren is on the rising phase of the wave evoked by the preceding stimulus, as observed in the second response to double stimuli.
At a frequency of 4.6 cps, the averaged waves responding to the continuous rhythmic stimulation are large in amplitude in this subject and the waves are similar to the waves evoked by the 4th stimulus in a train of rhythmic stimuli of the same frequency.
This indicates that in the beginning period of the stimulus train the response to each stimulus at this frequency increases in amplitude until a steady state is reached at the 4th stimulus.
While the response to the rhythmic photic stimulation of other frequencies, such as 5.6, 6.6, 7.5 cps, changes with increase in number of stimuli periodically, i. e. the response increases in amplitude with increase in number of stimuli, but after the increasing period the response decreases without reaching a steady state. In these cases, the maximum amplitude of the averaged responses to stimulus trains in column A is always greater than that of waves illustrated on the right side of the corresponding responses. This means that at these frequencies the waves in column B are not such a steady state response to the continuous rhythmic stimulation as observed in the case with stimulation at 4.6 cps, but the averaged form of the responses altering periodically with increase in number of stimuli.
At the stimulation frequency of 8.5 cps the shape of the waves illustrated in column B is similar to that of the response to the train of rhythmic stimulation, except that the amplitude of the averaged waves of the responses to the continuous rhythmic stimulation is slightly smaller than that of the maximum response to the train and moreover a tendency for the amplitude During this drowsy state the response to single photic stimulation changed in such a way that the initial response decreased in amplitude and prolonged its duration.
Furthermore, the alpha-like response lost its regularity and became more similar to the theta or delta waves of the EEG (KITASATO and HATSUDA 1966) . FIG. 7A and B show these changes.
The driven waves also changed with the change in the state of the subject as shown in FIG. 7 . In this case the frequency of stimulation was in the range of theta waves. In the awake state, averaged waves resulting from the rhythmic stimulation at this frequency regularly consist of three small waves, while in the drowsy state, the averaged waves are more complicated.
In the drowsy state it seems that one unit of the response is composed of the responses to two successive stimuli.
In contrast to the driving of alpha waves, photic driving of theta waves can not be observed, notwithstanding the fact that the frequency of the stimulation is almost in accord with that of the waves which are prominent in the drowsy state.
This suggests that the nature of theta waves is different from that of alpha waves.
The averaged waves driven by continuous rhythmic stimulation at about 10 cps in the awake state decrease in amplitude and become irregular when the subject become drowsy.
An example of this state is shown in FIG. 8 . In the drowsy state, rhythmic waves are not observed after the initial response to a single stimulation.
Even in the responses to trains of a few stimuli there is no rhythmic activity.
From this evidence it will be concluded that photic driving is due primary to rhythmic alpha-like response in the eye-closed state.
DISCUSSION
When averaging the EEG responses to rhythmic photic stimulation at about 10 cps, sinusoidal waves were observed.
A similar observation was made by other authors (CIGANEK 1961 HRBEK and MARES 1964 
